Brivanib, a multitargeted small-molecule tyrosine kinase inhibitor, suppresses laser-induced CNV in a mouse model of neovascular AMD.
In age-related macular degeneration (AMD), choroidal neovascularization (CNV), a major pathologic feature of neovascular AMD (nAMD), affects 10% of patients, potentially causing serious complications, including vision loss. Vascular endothelial growth factor receptor 2 (VEGFR2) and fibroblast growth factor receptor 1 (FGFR1) contribute to the pathogenesis of CNV. Brivanib is an oral selective dual receptor tyrosine kinase (RTK) inhibitor of FGFRs and VEGFRs, especially VEGFR2 and FGFR1. In this study, brivanib inhibited zebrafish embryonic angiogenesis without impairing neurodevelopment. In a mouse CNV model, brivanib intravitreal injection blocked phosphorylation of FGFR1 and VEGFR2 and reduced CNV leakage, area, and formation without causing intraocular toxicity. Moreover, brivanib oral gavage reduced CNV leakage and area. Accordingly, brivanib remained at high concentrations (above 14,000 ng/ml) in retinal/choroidal/scleral tissues following intravitreal injection. Similarly, brivanib remained at high concentrations (over 10,000 ng/ml) in retinal/choroidal/scleral tissues following oral gavage. Finally, in vitro cell experiments demonstrated that brivanib inhibited the proliferation, migration and tube formation of microvascular endothelial cells. In conclusion, our study suggested that brivanib treatment could be a novel therapeutic strategy for nAMD.